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?? (urinary bladder) ??? (kidney) ?????????????????????
????????????????????? 2.1??????????????????
?????? (right ureteral orice)????? (left ureteral orice)????? (internal




??? (dome)?????right side wall??????left side wall?????anterior wall??
???posterior wall??????trigone?????bladder neck?????????????
????????????????????????? 2.3(a)  (i)?????????
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? 2.1: ??
? 2.2: ?????
? 2? ????? 8
? 2.3: ?????????
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? 3.2: ???????????
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y ???????? (dx; dy) ??????????i ? j ??????????????
?????????????????? x ???????????? dx(i; j) ??y ??
?????????? dy(i; j) ??????????????????? 200?????















































handles for the cystoscope details of the estimation
changes of insertion depth push pull the other handles
bending of the tip up down the other handles
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? 5.6: ????????????????
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??????? 5.1 ???? ???????????????????????????
?????????????????????????????????











????????????? CYF TYPE VA2 ?????????? 120?????
?????????? 0????????????? 3 - 50 mm???? 16.2 Fr.???
5.4 mm????????????????????UP 210 / DOWN 120??????
??????? OTV-S7V ??????? IEEE1394 ?????????DV/DVC
PRO??????????????? MiniDV ?????????????????
29.97????/??????MiniDV ??????????????????CPU: Intel
Core i3 540 3.07 GHz????: 1.92 GB RAM??????????????????
?????????????????????????????????? 1000 ???
???? 34 ?? ?????
? 6? ???? 23
6.1.3 ??????
?????????ID?????????????????????????????
??????? 300 300 ? ???????????????????????????
????????????????? 4 ????????????? (a)????????
(b)????????????????????????? 1???? 1000 ??????
???????????? 8??? 8000 ?????????????????????




??????????Santa Clara, CA, ??????????????????????
????????????? OpenCV ? cvCalcOpticalFlowBM ???????????
?? 30 30 ?????????? 10 10 ???? 100 ??????? ???????
???
6.1.5 ???????????




vuuuuth x  x y   y i
24 S11 S12
S21 S22
35 1 24 x  x
y   y
35 (6.1)
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6.1.6 ???????
??????? E ? 10 5 ???????????????????????????
???????????? E(n) ??




?????????????? 8??? 4322 ??????????????????
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????
????????????????????????????????????? 6.4
??????? Pj ????????????????????????????? 100%?
????????????????????????????????? 2??????
?????????????????????? 1??? 2??????????????







???? 6.4 ??? 1??? 2??????????? Pj ????? 75.84%?96.74%?
100.00%????
rotation bending insertion
tool left right none Pj up down none Pj push pull none Pj average Pj
method1 75.52% 84.24% 77.03% 78.48% 84.77% 75.37% 87.87% 84.27% 72.57% 68.97% 60.41% 64.78% 75.84%
method2 97.89% 96.48% 96.86% 96.97% 96.65% 97.18% 96.76% 96.85% 95.80% 96.82% 96.40% 96.39% 96.74%
proposal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
? 6.4: ??????????????????????????????
???????????????????????????????????????
? 6.5??????? Pj ????????????Pj ???? 1??? 2???????
????????????????????????????????????????





???? 6.5 ??? 1??? 2??????????? Pj ????? 66.34%?75.96%?
81.21% ????
????????? (4:4:5) ????????????????????????? 6.6
??????? Pj???????????????????????? 1??? 2?????
? 6? ???? 28
rotation bending insertion
tool left right none Pj up down none Pj push pull none Pj average Pj
method1 76.44% 73.41% 77.97% 76.58% 79.87% 73.02% 69.94% 72.57% 68.67% 65.71% 36.87% 49.87% 66.34%
method2 70.02% 72.43% 82.17% 77.31% 65.12% 70.09% 78.64% 73.81% 53.18% 84.53% 72.75% 71.90% 75.96%






tool left right none Pj up down none Pj push pull none Pj average Pj
method1 76.48% 84.76% 80.28% 80.49% 85.40% 75.67% 89.32% 83.91% 72.88% 70.22% 60.93% 67.47% 77.29%
method2 96.91% 96.26% 97.48% 96.93% 98.33% 98.29% 96.34% 97.56% 97.28% 96.22% 96.61% 96.70% 97.06%
proposal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
? 6.6: ????????????????????????? 4:4:5?
???????????? (4:4:5) ???????????????????????
??? 6.7??????? Pj ?????????????????????????? 1?
?? 2?????????????????????????????????????
?????????????????? 1??? 2??????????? Pj ?????
75.20%?76.47%?81.29% ???????????????????????
rotation bending insertion
tool left right none Pj up down none Pj push pull none Pj average Pj
method1 75.20% 81.96% 77.52% 78.17% 84.085 76.46% 85.895 82.43% 69.98% 69.27% 57.60% 65.00% 75.20%
method2 77.81% 86.85% 76.37% 80.04% 81.93% 80.78% 82.16% 81.66% 69.34% 72.47% 67.70% 69.67% 76.47%
proposal 83.79% 92.47% 83.67% 86.41% 81.07% 74.07% 81.97% 79.26% 78.64% 83.94% 78.21% 80.10% 81.29%
? 6.7: ?????????????????????????? 4:4:5?
????????? (1:1:1) ????????????????????????? 6.8
???????????????? 1??? 2????????????????????
??????? Pj ????? 79.24%?96.41%?100.00%?????
???????????? (1:1:1) ???????????????????????
??? ?? ?????????????????? 1??? 2?????????????
? 6? ???? 29
rotation bending insertion
tool left right none Pj up down none Pj push pull none Pj average Pj
method1 77.34% 84.82% 77.65% 79.92% 90.28% 78.53% 91.12% 86.64% 72.95% 70.91% 69.66% 71.17% 79.24%
method2 95.93% 97.09% 97.50% 96.84% 97.84% 95.08% 96.97% 96.63% 96.40% 94.77% 95.07% 95.41% 96.41%
proposal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
? 6.8: ????????????????????????? 1:1:1?
????????????? Pj ?????????????????????????
? 1??? 2??????????? Pj ????? 78.25%?81.20%?81.92%?????
????????????????????????????????????????
?????(4:4:5)?(1:1:1) ????(1:1:1) ?????????????????????
Pj ??????? ???? ???? ?? ????? 81.21%?81.29%?81.92%??????
???????????0.71%??????????????????
rotation bending insertion
tool left right none Pj up down none Pj push pull none Pj average Pj
method1 73.16% 92.95% 73.90% 80.00% 88.08% 78.50% 91.24% 85.94% 70.93% 70.46% 65.02% 68.80% 78.25%
method2 77.14% 85.14% 78.04% 80.11% 83.03% 82.64% 81.54% 82.41% 84.43% 80.79% 78.07% 81.09% 81.20%
proposal 88.14% 82.24% 82.49% 84.29% 76.36% 85.45% 76.47% 79.43% 76.12% 86.48% 83.53% 82.05% 81.92%










? 6? ???? 30
rotation bending insertion
tool left right none Pj up down none Pj push pull none Pj average Pj
method1 89.39% 74.71% 80.96% 84.21% 95.94% 59.42% 74.69% 78.03% 52.02% 61.80% 61.79% 62.43% 74.80%
method2 99.20% 90.44% 92.69% 95.42% 100.0% 91.72% 89.66% 94.68% 96.08% 94.92% 91.94% 93.41% 94.50%
proposal 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
? 6.10: ?????????????????????????????




tool left right none Pj up down none Pj push pull none Pj average Pj
method1 90.93% 78.13% 78.52% 83.21% 88.68% 60.97% 68.46% 73.50% 64.86% 77.68% 49.53% 58.12% 71.53%
method2 89.09% 74.16% 88.23% 84.49% 96.07% 79.32% 81.94% 81.27% 71.50% 51.81% 89.99% 81.60% 82.46%
method2 89.09% 74.16% 88.23% 84.49% 96.07% 79.32% 81.94% 81.27% 71.50% 51.81% 89.99% 81.60% 82.46%
? 6.11: ??????????????????????????????














? 6.5?? 6.7?? 6.9????????????????????????F1????




? 7? ?? 32
handles for the cystoscope F1 value deviation of F1 values for each handle
left 85.51%
rotation right 80.84% 7.57
none 85.45%
up 65.60%
bending down 85.10% 107.63
none 81.47%
push 69.48%
insertion pull 62.36% 108.21
none 82.89%
average 79.95% 74.89
? 7.1: ?? 1????????? F1????????????




??????1:1:1?????????? E ? 10 5 ??????????????? 
? 0.6?0.7?0.8 ?????????? F1???????????F1????????
? 82.41%?84.05%?83.88%???????????????????????????
????? 31.59?31.64?121.70???? = 0:8 ??????????????????
 = 0:6 ????  = 0:7 ????????????????? = 0:7 ???F1????





? 7? ?? 33
handles for the cystoscope F1 value deviation of F1 values for each handle
left 87.65%
rotation right 88.12% 4.12
none 84.33%
up 86.91%
bending down 74.70% 44.49
none 76.28%
push 80.41%
insertion pull 81.15% 5.83
none 76.61%
average 81.31% 18.45
? 7.2: ?? 1????????? F1??????? 4:4:5?
??????????????,??????????????????????????
?????????????????????????????????????????
??????????1:1:1???????????????  ? 0.7 ?????????
? E ? 10 4?10 5?10 6 ?????????? F1 ???????????F1 ???
?????? 82.11%?84.05%?83.99%????E = 10 5 ??????????????
??????????????? 38.10?31.64?42.61 ????E = 10 4 ? E = 10 5 ?







? 7? ?? 34
handles for the cystoscope F1 value deviation of F1 values for each handle
left 90.06%
rotation right 89.35% 5.16
none 85.53%
up 74.65%
bending down 91.17% 85.08
none 75.61%
push 83.90%
insertion pull 84.71% 108.21
none 81.18%
average 84.05% 32.01








?????????????????????? 6.4?? 6.6?? 6.8???? 100%??
????????? 1??? 2????????????????? 100%???????
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